Angiotensin II type 1 receptor expression in astrocytes is upregulated leading to increased mortality in mice with myocardial infarction-induced heart failure.
Enhanced central sympathetic outflow worsens left ventricular (LV) remodeling and prognosis in heart failure after myocardial infarction (MI). Previous studies suggested that activation of brain angiotensin II type 1 receptors (AT₁R) in the brain stem leads to sympathoexcitation due to neuronal AT₁R upregulation. Recent studies, however, revealed the importance of astrocytes for modulating neuronal activity, but whether changes in astrocytes influence central sympathetic outflow in heart failure is unknown. In the normal state, AT₁R are only weakly expressed in astrocytes. We hypothesized that AT₁R in astrocytes are upregulated in heart failure and modulate the activity of adjacent neurons, leading to enhanced sympathetic outflow. In the present study, by targeting deletion of astrocyte-specific AT₁R, we investigated whether AT₁R in astrocytes have a key role in enhancing central sympathetic outflow, and thereby influencing LV remodeling process and the prognosis of MI-induced heart failure. Using the Cre-LoxP system, we generated glial fibrillary acidic protein (GFAP)-specific AT₁R knockout (GFAP/AT₁RKO) mice. Urinary norepinephrine excretion for 24 h, as an indicator of sympathoexcitation, was significantly lower in GFAP/AT₁RKO-MI mice than in control-MI mice. LV size and heart weight after MI were significantly smaller in GFAP/AT₁RKO mice than in control mice. Prognosis was significantly improved in GFAP/AT₁RKO-MI mice compared with control-MI mice. Our findings indicated that AT₁R expression was upregulated in brain stem astrocytes in MI-induced heart failure, which worsened LV remodeling and prognosis via sympathoexcitation. Thus, in addition to neuronal AT₁R, AT₁R in astrocytes appear to have a key role in enhancing central sympathetic outflow in heart failure.